Introduction
Creativity is considered as a resource (Runco, 2014 ) that leads to successful innovation (Shiu, 2014) which, according to Amiruddin and Masek (2014) , simplifies the operation of any complex task for end-users. It has been classified as a 21 st century skill which is important in many subjects and described in analogy form "as a cousin to innovation" (Shiu (2014) . In the context of technical and vocational education and training (TVET), Alias (2016) was underlined the importance of innovation for enhancing the quality of TVET curriculum generally that creativity provides the ideas that drives innovation, and it can be deduced that creativity also plays an important role in TVET (Hunter, 2013) . Meanwhile, Chew, Abd Hamid and Madar (2017) highlighted that, creativity is a valuable human mental attribute that is an important aspect of technical and vocational education.
Hence, there has been an awareness of the importance of creativity or creative thinking skills and these skills have been incorporated by curriculum developers into every new Malaysian school curriculum since the 1980s up till the present Standard Curriculum for Primary and Secondary Schools (KSSR and KSSM) (Chew & Madar, 2016) . This is in line with The Malaysia Education Blueprint 2015-2025 (Higher Education) incorporates elements to tackle the uncertainty of the Fourth Industrial Revolution (4IR) As such, the Higher Education Framework 4.0 has been established to address the issues and challenges of 4IR that focused on creativity and creative thinking (Edward, 2018) In this era of globalization, there is still the issue of not using standard international tests for the assessment of creativity in Malaysia and every effort should not be spared to encourage their use. Chew and Madar (2016) conducted a documentary search on postgraduate theses involving creative thinking from electronic database at the Educational Planning and Research Unit of the Malaysian Ministry of Education, and found that only three out of 65 studies involved the use of international standardized instruments such as the Torrance Tests of Creative Thinking (TTCT) for validation or for assessing the creativity levels of respondents in research. Shiu (2014) noted that the TTCT (figural version) involves mostly drawing. Torrance (2018a) stated that the TTCT can be used in all cultures. In the Malaysian context, to test for creativity using a psychometric instrument, such as the TTCT, it has to be accurately translated into the Malay Language and its reliability coefficient determined, with an excellent level as the outcome before it is ready for use by researchers.
According to Brown, Irving and Keegan (2008) , apart from validity, reliability is an important consideration in relation to assessment and the statistic that is frequently used in estimating reliability is the correlation statistic. Hence, this study focuses on the aspect of evaluation where a test instrument viz., the TTCT, has been translated into the Malay Language (ML) but without any current reliability references being available for all the five measures of Fluency, Originality, Elaboration, Resistance to Premature Closure, and Abstractness of Titles.
Related work
In Malaysia, TTCT has also been used to find out figural creativity and cognitive preferences among Malaysian undergraduates (Palaniappan,1998) and also in assessing secondary school students thinking and learning styles for effective teaching and learning (Chua, 2011) and also to study about assessment of creativity in Electrical Engineering (Afida Ayob et al, 2012) .
2.1
Inter-rater Reliability Fraenkel, Wallen, and Hyun (2012) defined reliability as the degree to which scores obtained with an instrument are consistent measures of whatever the instrument measures and the reliability coefficient as the index that expresses this consistency of scores. Brown, Irving and Keegan (2008) listed four types of comparison that are commonly used to estimate reliability, viz. time to time comparison (test-retest), assessment to assessment comparison (method error), marker to marker comparison (inter-rater) and item to total score comparison (internal). Creswell (2012) attributed inter-rater reliability to the reliability associated with two or more scorers whereby the consistency of their scores for similarity are determined. Fraenkel, Wallen and Hyun (2012) suggested that for instruments that could be influenced by differences in administration or scoring or both, such as subjective evaluations, researchers are obliged to report the degree of scoring agreement.
According to Landers (2015) , an interclass correlation can be used to estimate inter-rater reliability on quantitative data as it is highly flexible. Koo and Li (2016) stated that the interclass correlation coefficient (ICC) is often chosen as the reliability index in test-retest, intra-rater, and inter-rater reliability analysis. For scoring or rating on subjects or targets (ratees) by the interclass correlation analysis which is based on the Generalizability Theory (GTheory) offers three models of calculation viz. one way random effects or ICC (1), two-way random effects or ICC(2) and two-way mixed (ICC(3). Categorization into any of these three models would involve looking into the different types of arrangements the inter-raters are allocated to score or mark on their ratees (McGraw & Wong, 1996 : Landers, 2015 .
The Torrance Tests of Creative Thinking
In the assessment of creativity of individuals or groups of people using psychometric tests, the Torrance Tests of Creative Thinking (TTCT) stands out as a set of widely used and highly recommended tests in the field of education (Kim, 2006) . It is a battery of standardized tests for a diversity of age groups from kindergarten students to adults (Torrance, 2018a) and has been translated into more than 35 languages at the turn of the 21 st century (Millar, 2002) . It has been re-normed a total of six times, four times before the turn of the century in 1974 , 1984 , 1990 , and 1998 (Kim, 2006 and twice after that in 2007 and 2016 (Torrance, 2018a) .
The TTCT is based on Guilford's (1975) premise that creative thinking involves an intellectual operation called divergent production. It emphasizes on the measures of fluency, originality, elaboration and flexibility. However, in the development of the TTCT instruments involving figural drawing, the flexibility component was replaced by Resistance to Premature Closure and Abstractness of Titles (Hebert, at el., 2002 : Torrance 2018a . According to Torrance (2018b) , fluency refers to the number of relevant or meaningful ideas that are produced. Originality is based on the statistical infrequency or 'unusualness' of the figure that is drawn. Elaboration is referred to as the attention to detail shown to the object of attention and its surroundings. Resistance to premature closure highlights the tendency of the respondent not to close an open figure too quickly. In choosing a suitable title for a drawn picture, synthesis and organization of thought as well as relevant abstractness are the criteria required to have a high score for abstractness of titles. The TTCT is a pencil and paper test that offers two approaches to the testing of creative thinking, viz. the TTCT Figural tests and the TTCT-Verbal tests. Testing is based on five norm-referenced measures and 13 criterionreferenced creative strengths. Each approach comes in two parallel forms viz. Form A and Form B which can be used as a pretest and a post-test respectively (Ststesting, 2018) .
This study involves only the TTCT-Figural Form A which consists of three drawing activities which are assessed on the five norm-referenced measures of fluency, originality, elaboration, resistance to premature closure and abstractness of titles. Each activity involves figural drawing and title creation and has to be completed in 10 minutes. According to Kim (2006) and Torrance (2018b) , Activity 1 invites the test taker to construct a picture based on a pearshaped blot. The test taker is given the chance to elaborate on any part of the picture to make it look as complex as he pleases. In Activity 2, ten incomplete sets of partially drawn figures are given as stimuli. Each stimulus is used to generate the drawing of an object or picture. In Activity 3, many sets of twin lines are given as stimuli for drawing objects or pictures individually or in a combination of lines. In all activities, a suitable title is created by the test taker to describe the completed object or picture. The TTCT-Figural Form A, the TTCT -Streamlined Scoring Guide and the Norms-Technical Manual are given to raters to facilitate marking. Since 1984, a streamlined scoring system has been created to help in providing details and in simplifying scoring procedures (Torrance, 2018b) .
Methodology
This study involves the correlational design (Creswell, 2014) , where sets of marks from three raters are analysed for inter-rater reliability correlation which shows scoring agreement. Creswell (2014) suggested that the correlational design, which is a type of non-experimental quantitative research design, is suitable to measure the degree of association between two or more variables or sets of scores. According to Fraenkel, Wallen and Hyun (2012) , researchers using subjective test instruments like the TTCT need to report the degree of scoring agreement involving inter-raters. Three lecturers from a Malaysian teacher education institute, Institut Pendidikan Guru-Kampus Temenggong Ibrahim Johor Baharu (IPG-KTIJB) were chosen as test-markers or inter-raters. Inter-raters were chosen purposively to mark subjective test responses involving forms of drawings and creative titles from test takers. The respondents who took the TTCT tests in Malay comprise 35 prospective teachers from the Counselling and Guidance and the Design and Technology specialist options from IPG-KTIJB and are chosen by purposive sampling. Inter-raters were given two sessions of briefing and moderation before marking the responses independently. The selection of the inter-raters was based on the criteria of i) having had the experience of teaching the infusion of creative thinking in teacher education courses and ii) having authored journal articles related to creative thinking. Data is in the form of TTCT (ML) test scores of 35 respondents whose work were assessed according to the five measures of fluency, originality, elaboration, resistance to premature closure, abstractness of titles and their overall average scores. As such, for each measure, three sets of marks from 35 respondents were obtained and analyzed for correlation. The interclass correlation application feature found in the Statistical Package for Social Science (SPSS) were used to analyze the data which is criterion referenced. In the context of this study where all the inter-raters mark all the respondents' test scripts, the interclass correlation coefficient (ICC) is calculated by the SPSS software.
Results
This study uses the interclass correlation analysis from the SPSS package to show the degree of correlation between the inter-raters' scores for the measures of figural creativity in TTCT viz. fluency, originality, elaboration, resistance to premature closure and abstractness of titles and their overall average score. Raw scores from the TTCT are used in the data analysis. Descriptive statistics in Table 1 shows the mean scores for the 5 measures of figural creativity and their corresponding standard deviations achieved by the 3 inter-raters. In Table 1 , mean scores from all the three inter-raters are presented together with their respective standard deviations. Using the median of the mean scores from the three inter-raters as representative score for each measure in Table  1 , the five measures of figural creativity are ranked in descending order as follows: Fluency (23.09)) > Originality (mean = 17.46) > Resistance to premature closure (11.37) > Elaboration (4.51) > Abstractness of titles (4.00)
The highest score (mean=23.09; SD=8.35) comes from the component measure of fluency, which is followed by originality (mean=17.46; SD=6.95), resistance to premature closure (mean=11.37; SD=4.12). The 2 lowest scoring measure with single digit scores are elaboration (mean=4.51; SD=1.42) and abstractness of titles (mean=4.00; SD=2.96). Inter-rater 1 has the highest scores in 2 measures, viz. resistance to premature closure and abstractness of titles while Inter-rater 3 has the highest score in 3 measures, viz. fluency, originality and elaboration. Inter-rater 2 is the strictest marker with lowest scores in all the measures. Table 2 displays the reference for interpreting the level of reliability based on the reliability coefficients obtained. According to Koo and Li (2016) , four categories of interpretation can be identified based on the reliability coefficient, r, namely, poor, moderate, good and excellent. Between .75 and .9
≥ .9
Fraenkel, Wallen and Hyun (2102) claimed that the desired or highly acceptable correlation for inter-rater correlation coefficient is at least .90 or agreement of at least 80% among scorers. Table 3 shows the values of ICC for the component measure of fluency.
Fluency

Table 3 -ICC for the measure of Fluency
Two-way mixed effects model where people effects are random and measures effects are fixed. a. Type A interclass correlation coefficients using an absolute agreement definition. b. The estimator is the same, whether the interaction effect is present or not. c. This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise.
In Table 3 , the reliability coefficient of correlation for Fluency (as represented by the average measures of interclass correlation) is found to be 0.991. According to Koo and Li (2016) , a reliability coefficient value of equal or greater than .90 indicates a correlation among raters that is excellent. This implies that for Fluency, the marks between the three raters are not significantly different at p = .05. Table 4 shows the data about the ICC for the measure of Originality. In Table 4 , the reliability coefficient of correlation for Originality is found to be 0.987. According to Koo and Li (2016) , this is an indication that the correlation between the 3 sets of marks for Originality is at an excellent level. This implies that for Originality, the marks between the 3 raters are not significantly different at p = .05. Table 5 shows the data about the ICC for the measure of Elaboration.
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Originality
Elaboration
Table 5 -ICC for the measure of Elaboration
In Table 5 , the IRC for Elaboration is found to be 0.90. According to Koo and Li (2016) , this indicates that the correlation among the three sets of marks for Elaboration is at an excellent level. This implies that for Elaboration, the marks between the three raters are not significantly different at p = .05.
Resistance to Premature Closure
The ICC for measure of Resistance to Premature Closure is shown in Table 6 .
Table 6 -Interclass correlation coefficient for the measure Resistance to Premature Closure
In Table 6 , the reliability coefficient of correlation as indicated by for Resistance to Premature Closure is found to be .930. According to Koo and Li (2016) , this indicates that the correlation among the three sets of marks is at an excellent level. This implies that for the measure of Resistance to Premature Closure, the marks between the three raters are not significantly different at p = .05. Table 7 below describes the data of ICC for the measure of Abstractness of Titles.
95%
Abstractness of Titles
Table 7 -Interclass correlation coefficient for the measure Abstractness of Titles
In Table 7 , the reliability coefficient of correlation for Abstractness of Titles is found to be r=.975. According to Koo and Li (2016) , this indicates that the correlation among the three sets of marks for Abstractness of Titles is at an excellent level and not significantly different at p = .05
4.6
Overall average score for five measures Table 8 describes the data of ICC for measure Overall Average Score for the 5 measures.
Table 8 -Interclass correlation coefficient for the Overall Average Score
In Table 8 the reliability coefficient of correlation for the Overall Average Score for five measures of figural creativity is found to be r=.987. According to Koo and Li (2016) , this indicates that the correlation among the three sets of marks for overall average score is at an excellent level and not significantly different at p = .05. This indicates that a great consistency in marking among the three inter-raters.
Summary on the ICC of All Measures of Figural Creativity and the Overall Average Score
This section shows the summary of all the reliability the data about the interclass correlation coefficient for overall average of five measure of figural creativity as shown in Table 9 . In Table 9 , a summary of inter-raters' reliability coefficient for all the 5 measures, all correlation coefficient values fall in a range between .90 and .99. Hence, according to Koo and Li (2016) , it has excellent reliability and all the 3 set of marks are not significantly different at p =.05.
Discussion
5.1
The reliability coefficient for all the measures of figural creativity in Form A of the TTCT (Malay Language version)
Inter-rater values for the Malay Language version of the TTCT in this study are higher than r values obtained from an earlier study from Tan (1992) which range from .73 to .99. Inter-rater coefficient values from this study are also in agreement with values obtained for the international (English Language version) of the TTCT, which span the same range of values except for college level assessment for Resistance to Premature Closure (r = .78) (Torrance, 2018a) .
With the findings of this study where the value of the reliability coefficient of correlation is equal to or greater than .90, the agreement among inter-raters is found to be at an excellent level. This indicates that the TTCT as a test instrument has high consistency when it is used for creativity measurement using Malay Language in the study.
The high level of agreement among inter-raters in the marks given for the 5 measures of figural creativity
According to Fraenkel, Wallen and Hyun (2012) , training which include explaining, discussing and moderating on the scoring process is repeated until inter-raters reached an excellent level of agreement. In this study, a high level of agreement among inter-raters was reached after 1 session of briefing and two sessions of moderation as the selected inter-raters are not only practitioners on the creative teaching and learning process in their institutes but are also creativity researchers.
The ranking of the five measures of Figural Creativity based on the reliability coefficient for the measures of Figural Creativity in TTCT (ML version)
Based on the values of inter-raters' correlation coefficient found for the five measures of figural creativity, their ranking in descending orders are given in Table 10 . 
Ranking in descending order
The scoring for responses to the TTCT tests is based on the TTCT streamline scoring guide (Torrance, 2018b ). According to the ranking shown in Table 10 , inter-raters have the highest agreement for fluency and originality but lowest for elaboration. The high degree of agreement among inter-raters for fluency and originality is expected as both measures employ marking criteria that are more objective compared to the other three measures. As an example, when doing the count for fluency, inter-raters just have to decide and include each drawing by determining that the pictorial responses do not have duplicates or are not relevant to the stimulus. For originality, answers found in a list that disqualifies a drawn picture as not original are left out of the count. Elaboration is expected to have the least agreement among inter-raters as the marks given to embellishments made by the respondents to the main drawing is highly subjective and left more to the interpretation of each marker (Torrance, 2018b) .
Impact of the Determination of the Inter-Raters' Reliability Coefficients for the Malay Language Version of the Torrance Tests of Creative Thinking for research in TVET
Research on creativity or creative thinking, innovation and higher order thinking skills among TVET respondents may require a creativity test instrument. With the translation of the TTCT in Malay Language and update of the correlation coefficient in the form of inter-rater reliability coefficients, Malaysian researchers have the option of carrying out research using a standardized international creativity test instrument, the results of which can be compared on an international scale. Research can be conducted to determine the current creativity levels of TVET respondents, or in conjunction with an interventionist method. For example, the effectiveness of a creativity enhancement module or instructional aid on Malaysian polytechnic students where the TTCT (ML) version can be used as a pre-test (Form A) and post-test (Form B).
Conclusion
The inter-rater reliability coefficients for the five measures or dimensions of figural creativity, and the overall average score in Form A of the TTCT (ML version) instrument were determined by using the interclass correlation analysis found in the SPSS package. The updated values for all measures are at a desired or excellent level for inter-rater reliability coefficients. It is also in agreement with the correlation values obtained for the international (English) version of the TTCT. Comparison with values obtained from a much earlier study using the TTCT (ML version), viz from .73 to .99, shows that the reliability coefficient values obtained from this study is at a higher range of equal to and above .90. As supported by theory, with sufficient training and the correct choice of inter-raters, the inter-raters involved in scoring the TTCT (ML version) tests could reach a high level of agreement. In conclusion, this study has provided an update on the reliability coefficients for the five measures and overall creativity of TTCT (ML version) and the overall average score and this constitutes a current standard of reference for reliability for this test instrument. It would be of benefit to local researchers who choose to assess creativity by using test measurements rather than using surveys based on perceptions of their respondents' own creative ability, and also for respondents who are Malay speakers. As creativity or creative thinking, innovation and higher-order thinking skills are currently important focuses of research in Malaysian education, the TTCT (ML) instrument with a known reliability coefficient will help and facilitate TVET researchers to advance research in these areas.
